Previous research has shown that physician advice against smoking has sufficient impact among adults to be ranked as a high-priority, evidencebased preventive service. However, little research has explored the potential benefits of physician advice against smoking among adolescents.
Every day, ϳ1000 adolescents in the United States become daily smokers. 1 Fortunately, many teens who smoke make multiple quit attempts, 2, 3 but the odds of unaided success are low, with quit rates for teens ranging from 6.2% to 12.2%. 4, 5 Considerable research has evaluated cessation programs for adolescents who smoke. However, these programs have been plagued by recruitment difficulties and attrition. 2 Even when recruitment and retention have been adequate, cessation rates for teen smokers have not improved significantly. 6 Given these discouraging results, researchers have noted the potential importance of physicians' advice to adolescents. Previous research has shown that physician advice has sufficient impact among adults to be ranked as a high-priority, evidencebased preventive service. 7 In fact, a Cochrane review found that brief physician advice to quit smoking produced 1% to 3% increases in adult cessation above unassisted quitting rates. 8 Furthermore, annual physician advice has preventive cost savings comparable to those conveyed by annual influenza immunizations and biyearly mammograms. 7 The advantages of physician intervention include time efficiency, cost efficiency, 7,9,10 and accessibility. [11] [12] [13] The Agency for Healthcare Research and Quality has developed clinical practice guidelines for the treatment of tobacco use and dependence, recognizing physician advice as a key public health intervention. 9 These guidelines ("the 5 A's") require physicians to ask about smoking status, advise patients to quit, assess whether patients are ready to quit, assist the patient with quitting, and arrange follow-up visits to avoid relapses. The Committee on Substance Abuse added "anticipation" to the beginning of this model for physicians' interactions with young people, 14 a step designed to encourage physicians to provide preventive advice.
Given the success of physician advice with adults, surprisingly little research has explored its benefits for adolescents. Adolescent smoking differs significantly from that of adults 2 ; thus, one would not necessarily expect physician interventions to have similar benefits for teenagers. Most research in this area has simply explored the frequency of physician screening and advice to teenagers. For example, 1 study examined the rates of physician intervention with adolescents, as reported by physicians. 15 Physicians identified the smoking status of 71% of the adolescents but advised only 2% of all adolescents and 17% of the smokers to avoid tobacco. Other investigators obtained more encouraging results using adolescent reports of physician advice. More than 40% of teenagers reported being screened, and rates of advising ranged from 33% to 42%. 13, 16 Notably, 79% of adolescents said they would admit their smoking to their physicians, 16 and young smokers preferred to receive smoking cessation services from physicians rather than from other professionals. 17 The only study that has examined physician advice and adolescent quit attempts was conducted by Shelley et al. 13 Results from this cross-sectional study indicated that physician advice increased the odds of a quit attempt among teenagers. However, the study did not examine the relationship between physician advice and the behavior of nonsmokers. In addition, the effects of physician communication on related variables (eg, knowledge about tobacco, intentions to smoke) were not explored. Our retrospective observational study is unique in that (1) it examines a range of smoking behaviors; and (2) it explores the benefits of physician advice for young nonsmokers as well as smokers.
METHODS

Overview
Data were drawn from the Memphis Health Project, a longitudinal study of smoking in urban, mid-South adolescents. 18 The first survey was given in 1994 to a cohort of 6967 seventh grade students and repeated annually for 9 years. Surveys were administered in schools by teachers, using procedures that maximized student confidentiality. Parents notified the research team if they did not want their child to participate, and students provided written assent. The study was approved by the The University of Memphis institutional review board. Procedures are detailed elsewhere. 18 
Participants
The sample for this report comprised primarily (81%) 11 grade students, along with students from the original cohort who were either retained or advanced an additional year. Of the 7875 eligible students, 65.4% (5154 of 7875) participated. Diminished participation in the original cohort was due to absenteeism (8%), refusal to participate (7.5%), and various other reasons. This report includes data from 5154 adolescents who participated in the 11 grade year.
Measures and Coding of Items of Interest
Demographic variables were measured via self-report.
Physician Communication
Recalled physicians' interventions were measured using adolescent reports of (1) physician screening for tobacco; and (2) physician advice not to smoke. To measure screening, adolescents were asked if their physicians had inquired about whether they smoked. To measure advising, the youth were asked whether their physician advised them not to smoke. No time frame was provided for these questions; thus, there could be sizable variability in when the communication occurred. The 2 measures were used to create an overall measure of physician communication, with the following categories: neither screened nor advised (0); screened only (1); advised only (2); and both screened and advised (3). Thus, higher numbers were associated with more intense intervention.
Social Value
Four questions assessed the extent to which teenagers expected positive social outcomes from smoking, 18 with responses measured on 4-point Likert scales. Scores were averaged, producing an overall scale ranging from 0 to 3, with higher scores representing stronger belief in the social benefits of smoking.
Knowledge About Health Risks
Knowledge of the health risks of smoking was measured by using 2 questions. One asked when smoking was dangerous, with 4 response options ranging from "as soon as you start to smoke" to "never." The second asked students about tobacco-related damage, with response options ranging from "smoking really doesn't hurt your health" to "many people die from smoking." Responses were coded from 0 to 3, so that higher scores indicated more accurate knowledge.
Intentions Variables
Intention to smoke was measured by 2 questions: "How likely is it that you will smoke cigarettes during the next year?" and "How likely is it that you will smoke cigarettes five years from now?" Responses on a 4-point scale ranged from "very unlikely" (0) to "very likely" (3). Higher scores indicated stronger intentions to smoke.
Tobacco Use
Smoking status was self-reported. Individuals who reported any use of tobacco, past or present, were coded as "ever smokers" (1) . Those who had never smoked scored "0."
Amount of smoking included 6 response options, ranging from "never smoked" (0) to "smoke at least 1 cigarette daily" (5).
Stage of change was assessed with measures of participants' history of and plans for smoking cessation. 19 Four categories were included: precontemplation (0), contemplation (1), preparation (2), and action or maintenance (3).
Intentions to quit were assessed by asking "Are you seriously thinking about quitting smoking within the next 6 months?" Response options were "yes" (1) or "no" (0). Quitting status was measured by comparing smokers who had never tried to quit (0) with those with at least 1 attempt (1).
Students were asked to report the number of previous quit attempts. Response options included "never tried to quit" (0), "one time" (1), "two times" (2), and "three times or more" (3).
Relapse status was measured for those with a history of quitting. Those who had quit and were not currently smoking were identified as quitters (1) . Those who had quit but resumed smoking were relapsers (0).
Data Analysis
When the dependent variable was categorical, 2 tests or logistic regression was used. When the dependent variable was continuous, analysis of variance was used. Main effects were explored using Bonferroni tests or Dunnett's C, where appropriate. In addition, trend analyses and 1-way analysis of variances were used for follow-up assessments, with ␣ set at .05.
RESULTS
Participant Characteristics
The 5154 participants averaged 16.9 years of age. Almost 56% of the sample was female. The ethnicity of the sample was well matched with that of the local school system, with 82.9% black and 17.1% white. Approximately 23% came from low-income neighborhoods. 16 Overall, 54% of these students reported never smoking and 46% had smoked. Among those who smoked at least monthly, 88.2% had made at least 1 attempt to quit. Seventeen percent were precontemplators, 20.3% contemplators, 32.6% in preparation, and 30.1% in the action or maintenance stage (Tables 1 and 2 ).
According to the adolescents, many students had received neither screening for tobacco use nor advice about smoking from their physician (43.2%). In addition, 14.6% were only screened, and 13.3% were only advised. Less than one third (28.9%) reported being both screened and advised not to smoke.
Social Value
Recalled physician communication, smoking status (never versus ever smoker), and their interaction were used to predict students' perceptions of the social value of smoking. The interaction between smoking status and physician communication was not significant (F [3] 4,515 ϭ 1.02; P ϭ .38). However, there was a significant main effect for smoking status (F [1] 4,515 ϭ 534.67; P Ͻ .001), such that never smokers rated the social value of smoking more negatively than ever Percentages represent percentages within the total sample. a 2 tests were used to examine differences. smokers (Table 3 ). In addition, there was a main effect of physician communication (F [3] 4,515 ϭ 8.29; P Ͻ .001) ( Table 4) . Follow-up analyses revealed that participants who were advised not to smoke rated the social value of tobacco less than those who received no intervention and those who were simply screened. Similarly, teenagers that were screened and advised had more negative perceptions of the social value of smoking than participants with no intervention or screening only.
Knowledge About Smoking
We first examined participants' knowledge of the dangerousness of smoking. 
Intentions to Smoke
Intentions to smoke during the next year were examined first. The interaction between smoking status (never versus ever) and physician communication was not significant (F [3] 
Current Smoking
To identify current smokers, we selected adolescents who reported smoking at least once a month. We then explored whether physician communication was related to the amount of current smoking, using smokers only. There was a significant main effect of physician communication on current smoking (F [3] 695 ϭ 6.40; P Ͻ .001. The effect was linear, so that as physician intervention increased in intensity, so did the amount smoked (F [1] 695 ϭ 12.62; P Ͻ .001) ( Table 3) . One possible explanation is that physicians may increase the intensity of their communication about tobacco once they learn that a teenager smokes.
Quit Attempts
Logistic regression was used to predict plans to quit smoking, with physician communication serving as the independent variable. The lowest level of intervention (no screening, no advice) served as the referent. Results revealed that adolescents who were advised to stop smoking were 1.76 times more likely to plan to quit than those that were neither asked nor advised (P ϭ .04).
We also found that physician communication was associated with the number of quit attempts (F [3] 851 ϭ 4.08; P ϭ .007). Follow-up tests indicated that teenagers who were screened by their physicians made more quit attempts than those who received no intervention.
There was no evidence of an association between physician communication and stage of change or the odds of maintaining successful smoking cessation (both comparisons, P Ͼ .05).
DISCUSSION
The present study is the first, to our knowledge, to examine the relationship between physician communication and a spectrum of tobacco-related variables in teenagers, including expectations about social reinforcement from smoking, knowledge of the effects of smoking, intentions to smoke, tobacco use, intentions to quit, attempts to quit, and success in quitting. Our study is also novel in its focus on the potential impact of physician communication on both smokers and nonsmokers.
Results suggest that physician intervention affects a range of attitudes, beliefs, and behaviors. For example, regardless of whether they were smokers, teenag- 
FIGURE 1
Knowledge of tobacco-related damage according to smoking status and physician communication.
Higher scores indicate more knowledge. ers who reported conversations with physicians about tobacco were less likely to believe that smoking would improve their social standing. Furthermore, when physicians screened and advised youth about tobacco, the adolescents were more knowledgeable about its dangers, particularly if they smoked. Intentions to smoke in 5 years were lower among smokers who discussed their habit with their physician. Similarly, adolescent smokers who were advised by their physician were more likely to plan on quitting. Finally, those who talked with their physicians made more quit attempts than those who did not.
Taken together, these data suggest that physician communication has an impressive effect on tobacco use. However, these correlational findings might simply indicate that adolescents who smoke less have greater recall of physician communications about smoking. In this case, one might expect that light smokers would report more physician discussions about smoking than heavy smokers. Alternately, physicians might communicate more with teenagers who are less likely to smoke.
Our data argue against both of these alternate interpretations. We found, in fact, that physicians provided more intensive interventions for those who smoked more. Thus, physicians seemed to detect which teenagers were more at risk for smokingand were more likely to take time to discuss tobacco use with them. Given that physician communication was associated with less belief in the social value of smoking, better knowledge of health risks, fewer intentions to smoke, more intentions to quit, and more quit attempts, it seems likely that physicians' interactions with teenagers do impact their beliefs and behavior in a positive way.
Little attention has been paid to the potential for physicians to reduce smoking onset. Our results suggested that physician communication can help nonsmokers as well as smokers. For example, the benefits of physician interventions on knowledge and perceptions of the social value of smoking were similar for both groups of teenagers. Conversely, physician communication had no impact on nonsmokers' intentions to smoke. Additional research is needed to explore ways in which physicians may decrease smoking onset.
Surprisingly, we obtained different results when we explored the relationship of physician communication with intentions to smoke in 1 year versus 5 years. Physician advice was not associated with reduced intentions to smoke in 1 year, but it did predict fewer intentions to smoke in 5 years. Perhaps physician communication serves to prime adolescents to consider eventual quitting.
There were a number of weaknesses in our study. Each construct was assessed by few items, but the questions were culled from similar investigations 16, 18 and the items behaved as expected. Another limitation is the lack of biochemical validation of smoking. However, studies of this kind have been shown to produce sufficiently valid self-reported smoking rates, especially when confidentiality is assured. 16 Third, our sample consisted largely of black participants. Although representation of minorities is important because smoking is more harmful to blacks, it also limits the study's generalizability. 20 Fourth, our design is correlational in nature, leaving the causal mechanisms of observed differences murky. Finally, our measure of physician communication was based on student recall.
Nonetheless, this investigation suggests important areas for research. Randomized controlled trials in which the behavior of physicians is manipulated would clarify causal direction. Studies that use objective measures of physician behavior are also needed. Additional work should determine the potential benefits of each type of physician intervention. Our findings broadly suggest that both screening and advice produce more benefit than no intervention or screening alone. It would also be helpful to explore the time frame within which physician communication is effective. Finally, studies are needed to determine the sequence of changes that occurs in attitudes, knowledge, and behavior. Previous research has suggested that changes in attitudes and knowledge are precursors to behavior change. [21] [22] [23] In fact, Bruvold 24 suggested that attitudes may be harder to improve than knowledge and behavior. Nonetheless, negative attitudes toward smoking and knowledge of health risks have been identified as key motivators for smoking cessation. 25, 26 In this study, attitudes, knowledge, and behavior seemed responsive to physician communication. Understanding the sequence of changes teenagers experience after receiving advice might help researchers design more thoughtful intervention programs.
Most smoking cessation interventions for adolescents have shown poor results. 6 For this reason, the cumulative impact of physician advice, a relatively simple intervention with wide reach, may be of great importance for public health. Physicians are not currently advising adolescents at desirable levels, but research has shown that they value being treated as partners in helping adolescents to quit. 27 By measuring the effects of brief screening and advice carefully, it may be easier to convince health care professionals to add communication about tobacco use to their routine practice with adolescents.
CONCLUSIONS
Physicians' tobacco-related interactions with adolescents seemed to positively impact their attitudes, knowledge, intentions to smoke, and quitting behaviors. Brief physician interventions have the potential to be a key intervention on a public health level through the prevention, cessation, and reduction of smoking and smoking-related disease.
